Abstract. Post-weaning mother-daughter associations are typical of many ungulates, but their existence among sheep is controversial. In bighorn sheep, Ovis canadensis, at high population density, strong mother-yearling associations were found involving mostly ewes whose lamb-of-the-year died at or soon after birth. At low population density, there were no mother-yearling associations regardless of maternal reproductive status. Non-lactating ewes and most ewes caring for a new lamb did not associate with their yearlings. The mother-yearling bond appeared stronger for female than for male yearlings, while maternal age had no effect. Associated yearling females had a nearly significant trend towards greater mass gain and greater body mass by the end of the summer compared with independent yearling females, but no trend was found when comparing associated and independent yearling males. Mothers that associated with their yearlings gained mass faster over the summer than mothers that nursed lambs, and by the end of the summer they were heavier than non-lactating ewes. Therefore, post-weaning association did not appear to be very costly for mothers. This study demonstrates how changes in ecological circumstances can lead to drastic changes in social organization.
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The prolongation of the social bond between mother and offspring beyond weaning forms the basis of the social system of many mammalian species (Eisenberg 1966; Wilson 1975 (Green et al. 1989 ). These studies report that mothers and daughters associate after weaning, in some cases forming distinct matrilines, comparable to those observed in many primates (Gouzoules & Gouzoules 1987) .
Bighorn, Ovis canadensis, and domestic sheep, O. aries, however, do not seem to fit this pattern. Festa-Bianchet (1991) found a weak association between mothers and yearling daughters in bighorns, and no association between mothers and older daughters or between mothers and yearling sons. Ewes may not benefit from associating with kin and appear attached to their home-range group (Festa-Bianchet 1986; Lawrence & WoodGush 1988) but not necessarily to their relatives. Lawrence (1990 Lawrence ( , 1991 suggested that a lack of post-weaning associations was typical for wild and domestic ovids, a view challenged by reports that in some cases ewes associate with weaned daughters (Hinch et al. 1990; Rowell 1991) . Rowell (1991) and Lawrence (1991) stressed the importance of environmental factors in determining variation in ewe-offspring associations. However, little is known of how changes in the environment affect the social structure of wild ungulates. Lawrence (1991) suggested that wild sheep typically live under environmental conditions that do not favour post-weaning associations between mothers and daughters. Obviously, environmental influences on kin associations can only be discerned where such associations are variable within populations.
Among ungulates, protracted kin associations are likely to involve both benefits such as assistance in social interactions (Green et al. 1989 ) and costs such as increased competition (CluttonBrock et al. 1982; Ozoga & Verme 1984) . It would be particularly interesting to study the ecological circumstances that may lead to a change in the pattern of post-weaning association within a 0003-3472/95/040901+10 $08.00/0 1995 The Association for the Study of Animal Behaviour
